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FOR FORT Y-SIX YEARS 


Headquarters in Chemicals, Colors, 
Dyestuffs, Gums, Oils and Softeners 


for the 


Textile and Allied Trades 


Sole American Agents for 
The Society of Chemical Industry 


in Basle, Switzerland 


Manufacturers of Basic, Direct, Acid, 
Pyrogen, “Ciba” and “‘Cibanone”’ Colors 


Sole Selling Agents and Distributors for the products 
made by 
BULLS FERRY CHEMICAL COMPANY 
Edgewater, N. J. 


and 


E.C. KLIPSTEIN & SONS COMPANY 
Custer City, Pa. Chrome, N. J. 
South Charleston, W. Va. 


Manufacturers of 


SULPHUR DYES 
BLACK BLUES KHAKI BROWN 
YELLOW VAT BLUES 


Specialty—Zeta Black for Hosiery 


Indigo Extract, Indigotine, Soluble Oils, Chrome 
Acetate, Sulphate of Chrome, Chrome Chloride 


Correspondence invited 


A. KLIPSTEIN & COMPANY 


644-652 GREENWICH STREET NEW YORK CITY 
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THE 


American Dyestuff Reporter 
is devoted to the furtherance of the following 


EDITORIAL POLICIES 


To devote the Reporter wholeheartedly to the development 
of a permanent domestic dyestuff industry in America. 


To advocate everything which will expedite this development 
and oppose everything which will retard it. 


To eradicate the widely held conviction among consumers 
and the general public that American dyes are at best 
“‘makeshifts.”” 


To expose and condemn everything in this industry which 
smacks of German propaganda. 


To stimulate co-operation and mutual helpfulness, between 


manufacturers and consumers. 


To foster a spirit of tolerance on the part of consumers with 
the efforts which manufacturers are making to supply 
their needs. 


To advocate such tariff or other legislation as may be essen- 


tial to the welfare of the industry. 


To encourage constructive co-operation and discourage de- 
structive competition between manufacturers—both large 
and small. 


To make our circulation cover ever) field which consumes 
dyestuffs and to supply) these consumers promptly) with 
authentic information regarding the development of 


American colors and the most approved methods of their 


use. 


























American Made 
IMMEDIATELY AVAILABLE 


The keystone in the manufacture of 
dyestuffs is intermediates. 


As the leading American manufacturer 
of intermediates of the highest grade we 
occupy a most favorable position for the 
production of first quality dyes. 


Our immediately available colors are as 
follows: 


Newport Direct Sky Blue Newport Benzo Purpurine 10 B 
Newport Direct Blue 2 B Newport Sulphur Navy Blue 
Newport Direct Blue 3 B Newport Sulphur Brown C 
Newport Direct Steel BlueG Newport Sulphur Green G 
Newport Direct Orange R Newport Azo Eosine G 
Newport Direct Green B Newport Acid Fuchsine 
Newport Congo Red Newport Acid Black 4 AN 
Newport Benzo Newport Acid 

Purpurine 4 B Conc. Blue Black Conc. 


Other products of equal and greater importance 
will be added as rapidly as produced. 


Our technical laboratories are at your disposal 


for the submission of your problems or the match- 
ing of your shades. 


Newport Chemical Works, Ine. 
PASSAIC, NEW JERSEY 






Works: General Offices: 


Carrollville, Wis. First Nat’l Bank Bidg., Milwaukee, Wis. 
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“ON THE QUEUE TEA” 


“Which, for ways that are dark and for tricks that are vain, the heathen 


Chinee is peculiar.’—Bret Harte. 


THE CHINESE DyE TRADE Is DisTtINCTLy WortH Gornc AFTER, BuT AMERICAN 
MANUFACTURERS WILL Have Many Bizarre NOTIONS TO PROPITIATE 
BEFORE THEY CAN REAP THEIR REWARD. 


ing felt by American dyestuff 

manufacturers as to whether or 
not this trade will continue after the 
war, it is reported that for the present, 
at least, a very considerable trade in 
dyestuffs is now being carried on with 
inhabitants of South China. 

The dye business, as carried on in 
China, differs greatly from the methods 
which obtain here, where dyes can be 
purchased in open market on the basis 
of quality. No such market exists in 
China. Trained to use native dyes, the 
Chinese dyer has to be trained to use 
foreign ones, and these he can identify 
in future only ‘by the trade-mark 
under which they were introduced to 
him. The market is great, but it re- 
quires special methods of approach. 

A great number of firms in the busi- 
ness are English, and these, while hav- 
ing no prejudice against American 
dyes, naturally prefer to handle British 
products. Before the war, however, 


A LTHOUGH some doubts are be- 


practically all the dyes on the Chinese 
market were of German manufacture. 
The real secret of German success with 
the Chinese lay as much in their plan 
of merchandising as in their methods 
The Teutonic firms 


of manufacture. 





always kept a large stock of dyes in all 
the dye-distributing centers of China, 
and all sales were made on a commis- 
sion basis, all stock and risks being 
borne by the firm, which also stood 
ready to tide the agent over bad 
seasons, fluctuations in prices, etc. 
Moreover, the German firms were ever 
ready to give financial aid to the dyeing 
establishments. All sales were made on 
a graduated system of rebates to 
agents in the shape of a bonus on the 
quantity consumed, and the services of 
trained dyers and demonstrators were 
always to be had by the dyeing estab- 
lishments. : 
Although this manner of merchandis- 
ing involved the tying up of enormous 
capital, yet so strong was the position 
and so effective was the organization 
of the German firms that they were 
able to do this and still make a tidy 
profit. For one thing, they were aided 
by the well-known attitude of the stock- 
holders, who were often willing to wait 
patiently for years before being re- 
warded by the declaration of dividends. 
While, owing to differences in tempera- 
ment, such a policy could hardly be 
expected to become popular in this 
country, yet, after all, it has proved 
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itself a sure winner, for which a suit- 
able substitute has never yet been dis- 
covered. 

To just what limits the Germans 
were willing to go in order to obtain 
and hold this trade may be better 
understood from a consideration of the 
reserve stocks of artificial dyes remain- 
ing in the land of Confucius at the out- 
break of the war. When the exporta- 
tion of German synthetic dyes ceased 
in 1915, there immediately ensued a 
most energetic hunt in out-of-the-way 
parts of the world for scattered stocks 
of colors, in the hope that the owners 
of these could be tempted to part with 
them at elevated prices. Considerable 
amounts were found in Central and 
South America, and in Mexico, but 
China proved to be the most productive 
field, and the quantity there secured 
was remarkably large. 

At that time a report from our 
Consul-General at Shanghai gave an 
interesting picture of the general move- 
ment. According to this report, the 
declared exports of aniline dyes and 
indigo paste invoiced at the American 
consulate general at Shanghai during 
the years 1915 and 1916, and the first 
five months of 1917, were as follows: 
1,505,083 pounds of aniline dyes, with 
a total value of $2,428,234 were ex- 
ported from that country, and 2,848,- 
287 pounds of indigo paste, with a 
value of $3,028,850, was also shipped 
out of the country, in exchange for 
the money of the “foreign devils.” 

All these dyes were of German 
origin, and the Chinese firms handling 
them cornered the market. The al- 
most entire disappearance of these 
goods from the list of exports to the 
United States since early last year is 
accounted for only by the high rate of 
silver, resulting in increased gold 


prices, the excessive prices in local sil- 
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ver currency demanded by the Chinese 
merchants holding stocks, the prevail- 
ing high freight and insurance rates 
and lack of shipping space, and the 
heralded increase in the domestic pro- 
duction in the United States. 


Germany succeeded in selling this 
difficult market against all competitors 
for years for several reasons, but the 
principal two were: (1) her products 
were at that time the best on the mar- 
ket in point of general merit, and (2) 
her merchants were willing to go to 
any limit in order to gratify the various 
whims and idiosyncracies — apparently 
trifling and absurd in some cases—of 
those to whom they sold. If the 
Chinese wanted all their dyes in blue 
cans ornamented with golden dragons 
or what not, and if those in other sec- 
tions of the country had preferred 
theirs done up in white tissue paper 
with small pieces of celery affixed to 
the top of each package—why, that was 
exactly the way the Germans would 
offer it to them! This sounds amusing, 
but it is eloquently illustrative of the 
principle upon which the Germans cap- 
tured the Chinese dye market, and 
everyone concedes that it was distinct- 
ly worth capturing. It was not the 
Teuton policy to “reason why”; it was 
enough for them to know what the 
Chinese wants were, and they went 
methodically to work to supply them. 
They were successful because they 
respected the Chinese traditions, never 
spoke slightingly or made fun of them, 
and were always ready to offer what- 
ever cooperation lay within _ their 
power. And elsewhere, as in South 
America, for instance, the results were 
the same. 

Now China is turning to the United 
States for its supply of dyestuffs, and 
American color manufacturers are 
studying as never before the peculiari- 
ties of the Chinese trade. Sales of 
certain dyes have already reached re- 
spectable figures. There is no preju- 
dice against American dyes, which 
are as acceptable and popular as any 
other unknown dyes — and practically 
all the dyes on the market are still un- 
known as compared with the German 
products imported before the war. 
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A representative of an American 
dye concern working in this market has 
sold there approximately half a million 
dollars worth of American dyes, and 
until stronger competition from Europe 
comes, will doubtless sell more. The 
trade is said to be reaching out for such 
products, and under normal conditions 
American-made dyes will have as good 
a chance in this field as any other 
dyes. 

In the past, however, American 
manufacturers have not been disposed 
or able to meet the terms under which 
Chinese users of dyes were able to buy 
their materials, and the indications are 
that only by a complete grasp of the 
situation, viewed on a broad scale, will 
American exporters permanently suc- 
ceed in the business. The trade is so 
large and the American manufacturer’s 
opportunity is so exceptional at this 
time that it is sheer folly to consider 
the trade upon any other than a per- 
manent basis. 

The fact is, that the dye trade in the 
Far East (as measured by that of 
South China, at least) is one requiring 
large capital, thorough organization, 
and patient use of the highest mer- 
chandising ability. There is no other 
solution of the problem if we are to 
hold our own when the struggle comes. 


Most American manufacturers would 
be disposed to bear, or at least, share, 
the burden of advertising and propa- 
ganda where contracts of purchase 
were such that they could receive the 
benefit of this advertising. Such bene- 
fit, however, hinges upon the establish- 
ing of recognized brands of dyes and 
upon a continuous and systematic sales 
system; for it is well-known that ad- 
vertising without complete merchandis- 
ing details is usually wasted effort. A 
sales system, in turn, involves the use 
of trained men, not only salesmen from 
the United States and the factory 
generally, but Chinese salesmen and 
experts trained in the use and sales of 
the products of a particular factory. 

_ Such an organization, (assuming it 
is not possible to secure one ready 
made) represents years of effort and 
expenditure. In this the Hongkong im- 
porter cannot bear the burden alone. 
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Even if he is willing to advance the 
capital and brains to do the work, he 
can do it only under contracts which 
will later protect that work. In such 
lines of dyes and in such a field as 
China, this work is primarily the busi- 
ness of the manufacturer. After a 
manufacturer has established his goods 
there under his own “chops” or trade- 
marks, he can then sell in the open 
market, as American exporters gener- 
ally wish to sell at the present time. 
He cannot do so in a permanent trade, 
however, until his goods are recognized. 
With the competition he will face after 
the war, the maker of dyes not known 
by a recognized “chop” will have no 
chance. 


The firm of Geisenheimer & Com- 
pany is about to reorganize under the 
title of Aniline Dyes & Chemicals, Inc. 
Full information in regard to the re- 
organized concern will be published in 
next week’s issue of the REPORTER. 


Frank Hemingway, Inc. 


115 Broadway, New York : 


VICTORIA BLUE B 


VICTORIA BLUE BASE 
CRYSTAL VIOLET 


CRYSTAL VIOLET BASE 
CHROME BROWN 
DIRECT BROWN RBR 
ACID BROWN 3RR 
MALACHITE GREEN 
DIRECT GREEN GG 
DIRECT ROSE 
BENZYL CHLORIDE 
PICRAMIC ACID 
ORTHONITROPHENOL 
PARANITROPHENOL 
METAPHENYLENEDIAMINE 
PARAPHENYLENEDIAMINE 
PHOSGENE 
SALICYLIC ACID 








































NEW PRINTED EFFECTS 


BY a process patented by W. H. 
Albrecht, of Leeds (115,106) new 
effects are obtained in printed cloths of 
the type in which a pattern is produced 
upon a woven woollen or cotton fabric 
by a series of printings in colors which 
strongly contrast with a neutral color, 
so as to give them the appearance and 
lustre of highly finished woven cloths. 
The object is to obtain or vary this 
effect by first weaving a fabric with 
an irregular or broken surface, then 
dyeing the fabric, and afterwards sub- 
mitting it to a series or combination 
of printing operations in colors, which 
strongly contrast with the color of a 
neutral ground. In this way, an effec- 
tive design is produced on a thin and 
durable woven fabric at a compara- 
tively small cost of manufacture. 
The fabric employed has a warp and 
a weft both of wool, or of cotton, or a 
warp of cotton and a weft of wool; for 
example, a cotton warp cloth woven, 
say, a basket weave—that is, say, a two 
and two, or a three and three twilled 
hopsack, or celtic, or crépe weave, or a 
combination of weaves that will pro- 
duce on its face side a number of 
small round or elongated protuberances. 
The cloth is then ground - dyed, or 
printed on one side with one or more 
neutral colors which absorb the light, 
and vary in shade and density in ac- 
cordance with the final effect desired— 
and then printed successively in two 
colors with an irregular design of lines 
or dots, or zig-zag or other~broken pat- 
tern, the colors strongly contrasting in 
luminosity, that is, capable of clearly 
reflecting the light, while the ground 
neutral color absorbs it. The fabric is 
steamed and again printed with a defi- 
nite open-work close pattern in stripe 
or check in a deep-toned color, to al- 


low the brilliant spots to show through 
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the spaces between the printed parts of 
the last named pattern as to disguise, 
tone down, and partly cover the pre- 
vious spot, zig-zag, or other broken 
printing. 


AN EXAMPLE 


A gray cloth with a cotton warp is 
woven with a surface*having an irreg- 
ular or broken appearance, and which 
is produced by employing any of the 
recognized weaves that will give such a 
surface. Upon’ the _ broken-faced 
fabric thus produced a ground is dyed 
with one or more neutral colors, as, for 
example, fawn or brown. Although in 
the weave of the fabric it is desired to 
produce the broken order of interlacing, 
the warp and weft threads give to it a 
broken appearance, the dyed ground 
color requires to extend over the whole 
surface as an unbroken color. 

Upon the  broken-surfaced and 
ground-dyed fabric is printed in two 
printings an irregular design in a zig- 
zag or broken pattern, or with fine 
spots, the first printing being in a color 
which strongly contrasts in luminosity 
with the neutral dyed or printed ground 
color, or in a strong color possessing 
primary or secondary characteristics, 
such as a bright or other green—that 
is, a combination of blue and yellow; 
the second printing being of a similar 
design and in purple—red and blue— 
or with a yellow or an orange. 

By a color strongly contrasting in 
luminosity is to be understood a color 
capable of clearly reflecting the light 
while the ground neutral color absorbs 
it. A strong color is one of the three 
primary colors, namely, prismatic blue, 
red, or yellow, or a strong color being 
one of or possessing the characteristics 
of the three secondary colors, such as 
purple, green, or orange. Experiments 
have shown that of these a strong-col- 
ored purple and a strong-colored green, 
or a strong-colored green alone are the 
best for obtaining the desired effect. 
The design requires to be small, so as 
to dazzle the eye, and it has been found 
in practice that a zig-zag design gives a 
better effect than dots or spots. The 
printing is done in the ordinary en- 
graved roller color printing machine. 
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The fabric is steamed, and brought 
into a fit state to receive clearly the 
final printing in the next process. The 
usual steam pressure varies from 3 to 
5 lbs., giving a temperature up to about 
230 deg. F., which will usually be suffi- 
cient to achieve this object. 

The fabric is then submitted to a 
main overprinting process, employing 
in this case such a deep-toned color as 
a brown, that will subdue to the desired 
extent the color of the first, second, and 
third printings, and at the same time 
produce the pattern and appearance 
aimed at. -For this purpose it must be 
a definite open design—say, in stripe 
or check—with the spaces so large as to 
allow the brilliant dots or spots or small 
zig-zag marks of the previous printings 
to show through the unprinted spaces 
of the main overprinting, but the spaces 
must not be so large as to allow the 
eye to see them clearly and separately. 

The overprinting is dark-brown in- 
tersecting lines, or any other pattern or 
color which will combine the whole of 
the previous printings into a design to 
produce the desired woven pattern ef- 
fect on the cloth. 

The fabric is then steamed and fin- 
ished in the normal manner, as, say, 
for coating, or trousering, or dress 
fabrics —The Dyer and Calico Printer. 





WANTS LEVINSTEIN’S ATTI- 
TUDE TOWARD INTER- 


MEDIATES 
A correspondent of the London 
Financial Times who signs himself 


“Shareholder,” says among other things 
concerning the recent meeting of the 
“British Dyes, Ltd.,” corporation at 
Huddersfield that “the discussion did 
not reveal the attitude of Messrs. Levin- 
stein with regard to the manufacture of 
itermediate products; it was not stated 
whether the policy of that company has 
also been to develop the production of 
those materials on a large scale.”’ 

In the course of his speech, as re- 
ported in the Manchester Guardian, the 
chairman of British Dyes said: “The 
policy laid down at their first meeting, 
with the assent of all the large users 
whom they consulted, was that they 
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should devote themselves to the task of 
manufacturing the products from which 
the dyes were made, the intermediate 
products, through the monopoly of 
which the Germans held the monopoly 
and control of the dye-making situation 
throughout the world, their belief being 
that unless they were able to solve this 
problem they would be left at the end 
of the war as dependent on Germany as 
they had been hitherto.” 

The correspondent insists that: 
“Prospective shareholders in the new 
company are entitled to know whether 
Dr. Levinstein, as technical managing 
director, intends to promote this policy, 
because if any other course is adopted 
the prospect of establishing an indi- 
genous dye-making industry is gloomy.” 





The New York Color & Chemical 
Company will shortly remove from 
their present location at 212 Pearl 
Street to new quarters at 98 John 
Street where they will occupy. the en- 
tire building of four floors. 


“American Aniline Products, inc. | 
80 Fifth Avenue New York | 


Factories : 


Harrison, N. J. 


Nyack, N. Y. 
cS 
Amanil Direct Colors 
Amacid Wool Colors 
Basic Colors 


Sulphur Colors 
ALIZARINE NAVY BLUEG 


AMANIL VAT OLIVE 


dl 
Southern Office : 
Danville, Va. 


New England Office: 
87 Summer Street, Boston, Mass. 
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PUTTING THE CART BEFORE 
THE HORSE 


Perhaps the chief cause of the diffi- 
culties which American fabric manufac- 
turers have encountered in producing 
shades of satisfactory fastness with 
American dyestuffs is the fact that 
American garment manufacturers and 
retailers have demanded shades which 
were formerly produced by certain im- 
ported colors which are not now avail- 
able in this market. The fact of the 
matter is that for many years new 
shades of dress goods and other fabrics 
were brought out after a dye which 
produced them had been developed. 
The public having become accustomed 
to these shades now require that they 
be produced by the use of substitutes 
which in the very nature of things can- 
not*be as satisfactory as were colors 
from which the shade was originally 
developed and for which these colors 
were probably used exclusively. In 
other words, being given a certain dye- 
stuff it is a simple matter to produce 
the shade for which this particular dye- 
stuff is best suited but it is entirely an- 
other proposition to endeavor to pro- 
duce the same shade by the use of 
substitute colors. 

If the American public, particularly 
the sales people in department stores 
and specialty shops, could be made to 
appreciate this fact a great deal of the 
confusion which seems to exist in the 
public mind over the question of Amer- 
ican dyestuffs would be obviated. It is 
an unquestioned fact that most staple 
colors are now being produced in this 
country which are in every way as satis- 
factory as those which were formerly 
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imported but it is equally true that cer- 
tain of the rarer colors from which 
various mode shades were derived have 
not as yet been produced here and it is 
unreasonable to expect that the devel- 
opment of these shades can be satisfac- 
torily accomplished by substitute pro- 
cesses. American manufacturers are 
bending every effort toward the devel- 
opment of as complete a line of colors 
as was formerly produced on the Con- 
tinent and colors of this sort are con- 
stantly being successfully produced in 
this country but it will unquestionably 
be a matter of some time before a full 
line can be manufactured here and, un- 
til this time arrives, the American pub- 
lic ought to be educated to the fact 
that they cannot expect all the various 
shades to be available in all kinds of 
fabrics. 


Japan Fosters Dye Making 


Japan, like so many other countries, 
is striving to put herself in a position 
to be free of German domination in the 
dye industry after the war. As in so 
many other cases, this attempt at inde- 
pendence is based in the first instance 
on necessity. Prior to 1914 dyes to the 
value of three and a half millions of 
dollars were imported annually into 
Japan. Nearly all of this supply came 
from Germany. 

With the outbreak of war Japan was 
compelled to take steps to protect her 
important silk and other textile indus- 
tries, in which the matter of dyes is 
all essential. A law passed in 1915 pro- 
vides for the grant of subsidies to com- 
panies engaged in the manufacture of 
dyes and chemicals provided that more 
than half of the capital of any such 
company be subscribed by Japanese 
subjects. 


There is a report current to the effect 
that manufacturers of dyes and chemi- 
cals have been worried recently over 
the labor situation in the plants, which 
is said to be somewhat tense. However, 
the fact that government orders re- 
ceived by the mills are keeping the 
plants running full speed has served, 
in a measure, to relieve matters. 






















Announcing 


The Production of Indigo 


The first achievement to mark the entrance of E. I. du Pont 
de Nemours & Company into the dyestuffs industry is the 
production on a very large scale of Synthetic Indigo. The 
difficulty of this undertaking from a chemical and technical 
point of view and the importance of it from a commercial 
and industrial standpoint are too well known to be empha- 
sized here. 
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‘tion The manufacture of Indigo from coal tar to the finished 


tee product marks the beginning of the production of fast 
ak colors in the United States and hence a new epoch in the 
nde- Chemical Industry of this country. It will soon be followed 
ance in a progressive way by the synthesis of other most difficult 
) the and valuable dye intermediates and dyestuffs in order to 
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A SYSTEM OF COLOR CLASSI- 


FICATION 
By E. W. Pierce * 
VERYONE who has ever had 
work to do in connection with 


colors in the general sense of the word, 
as well as in the more restricted sense, 
meaning dyes and paints, has doubtless 
felt the need of a better understanding 
of their relations to each other. The 
writer long ago felt this need and en- 
deavored to find a system of classifica- 
tion which would be applicable to daily 
work in connection with textile dyeing, 
art and the every-day application of 
color principles. 

A search of the literature on the sub- 
ject showed that much had been done 
along the lines of spectral colors by 
the researchers in physics, but none 
seemed to consider the regular colors, 
that form so great a part of our visible 
world, worthy of their serious thought. 
There were a few systems that might 
serve to teach children the eleinentary 
principles of color, but all contained 
wide gaps and left much unclassified. 
The demand was for a system of classi- 
fication that would include all colors, 
tints and shades and show their rela- 
tion to each other in such a way that 
the information could be used practi- 
cally by a dyer, or anyone else who 
wished to build up compounds from 
simple elements. 

The system outlined below is the 
logical conclusion of the investigations 
made in 1900 and modified during con- 
stant application of them since that 
time. While they can be criticized by 
the scientist as being partly imaginary, 
and by the practical man as being too 
complex, they have been of real use and 
may serve as a suggestion that will 
bring out something better. 


KNOWLEDGE OF COLOR PRINCIPLES 


Some digressions may be of help in 
arriving at the main point. There are 
three principal aspects to the subject 
of color—what a color really is, what 
a color seems to be, and how a color 
or a combination of colors affects us 
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bh ne ME 
mentally. In these respects colors very 


much resemble musical notes and 
chords, and as we find occasional mu- 
sicians who know none of the theories 
of music, so we may find many artists, 
designers and dyers who exhibit a won- 
derful sense of color values and har- 
monies without being able to explain 
their mental processes. Just as a 
knowledge of music enhances one’s en- 
joyment of the productions of the com- 
posers, so a knowledge of the principles 
of color and harmony will heighten our 
appreciation of anything whose charm 
lies in its colors. 

The primitive races and semi-bar- 
barous tribes of to-day delight in color 
combinations as crude as their music. 
We may hear persons, who should know 
better, go into ecstacies over the color- 
ing of an Oriental rug that has the 
same degree of harmony and beauty 
as a Chinese or Turkish overture. This 
is done because it is considered proper 
to do so, particularly if the price of 
the rug is high. Now, many rugs from 
the East are of wonderful beauty of 
color and harmony, while others are 
nothing less than woven discords. If 
our color senses have been cultivated 
rightly we will not often make mistakes 
of that kind, but we will feel the pang 
caused by a color discord just as we 
feel an unpleasant sensation from a 
musical discord. 


COLOR DEPENDS ON LIGHT 


Objects perceived by the eye are 
visible only on account of their relative 
color values, and form and size are 
merely the boundaries of the color 
areas. Where its boundaries end we 
distinguish it from the space beyond 
by a change in color. We distinguish 
its form and size by the shadows, half 
tones and high lights that modify the 
general color of the object. No solid 
object has one uniform color at any 
time because color depends on illumina- 
tion, and the light falling on the dif- 
ferent parts is never entirely uniform. 
Each slight change in the angle of the 
illumination, due to the shape of the 
object, gives rise to a new color value. 

To be more explicit—a red billiard 
ball is apparently a uniformly red ob- 
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ject. If we attempt to paint a picture 
of one on canvas we find that many 
mixtures of color are necessary, and 
that the true color of the ball appears 
at only a few spots. We have un- 
consciously become accustomed to color 
changes along the lines of light and 
shade and use them coristantly in 
judging size and shape. The color of 
all objects changes also many times be- 
tween dawn and twilight, but always 
along certain lines; a general character 
is never lost, but there is a variable 
that is often changing. 

Physicists tell us that light, which 
consists of a great number of different 
vibrations or waves, each representing 
a pure bright color ranging from the 
last visible violet to the last visible red, 
gives to our eyes, and to the photo- 
graphic plate, the sensation of white. 
When white light falls on any object 
several things happen at once—some of 
the white light is scattered without 
change, some is absorbed or changed 
to heat and lost, some rays are ab- 
sorbed and others are reflected from 
the object as color. These various ef- 
fects take place in a definite percentage 
ratio for each colored object so that 
a less amount of light at any point, or 
at any time, will decrease the amount 
of colored and total rays reflected, giv- 
ing the effect of mixing black with the 
color, 

Scientifically speaking, black is non- 
existent but is simply the sensation pro- 
duced by the absence of white, just as 
cold is the absence of heat, and silence 
the absence of sound. However, it is 
on account of this unwillingness to rec- 
ognize the existence of black and white 
as colors in good standing that scientists 
have failed to adapt their work to the 
needs of the practical colorist and to 
evolve a system for their use. 


WHAT COLOR CONSISTS OF 


We may consider any color as a com- 
bination of these factors; viz., the col- 
ored rays which determine the hue, next 
the light reflected without change, and 
last the light absorbed and lost. The 
hue may be due to the result of many 
colored rays from different parts of 
the spectrum and need not be the mono- 
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chromatic light with which the scientist 
mainly deals. - Although composed of 
many rays of different lengths, it will 
have a hue corresponding to some single 
ray, and for all practical purposes we 
will consider it as that color without 
attempting even to analyze it. The sec- 
ond factor, or reflected light, we will 
call by its proper name, white, and the 
lost light we will call black. We then 
can imagine all visible colors as being 
made from pure color, white and black. 

We must content ourselves with 
imagining, for there are no means in 
existence of depicting or illustrating 
these colors. None of our dyes, paints, 


or stains, or even brilliant flowers, ap- 
proach near enough to a pure color un- 
tinted by white or unshaded by black. 
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Even a spectrum from a prism, or a 
diffraction grating undergoes a certain 
amount of absorption or loss of color. 
In the same way it is impossible to 
obtain a perfect white or black without 
their being contaminated with each 
other or the other colors. These con- 
ditions make impossible the construc- 
tion of a chart in color that will classify 
all possible colors. It is not difficult, 
however, to form a serviceable mental 
picture of the entire system, which will 
be of great help in solving color prob- 
lems, irrespective of the materials in- 
volved. 

The basis of all color system is the 
solar spectrum, as far as it goes, but 
there are a number of colors whose hue 
is not represented by a monochromatic 
ray, but by a mixture from both ends. 
The bluish reds and reddish violets fill 
this gap and must be considered in our 
classification. 


SYSTEM OF CLASSIFICATION 


Let us take the spectrum and imagine 
it bent into a circle, with the gap be- 
tween the two ends filled in with the 
pure bluish reds and reddish violets 
and the regular colors compacted or 
drawn out as required so that by start- 
ing at 0 degree we have a pure crim- 
son red and exactly opposite it, at 180 
degrees, the green, which is its exact 
complementary. An orange will be at 
60 degrees, and opposite it at 240 de- 
grees will be its complementary blue. 
Yellow at 120 degrees will be opposite 
its complementary violet at 300 degrees. 

Every color around this circle is of 
equal importance and represents a hue. 
The difference between each member 
is the least difference that can be de- 
tected by a trained eye, yet there is a 
gradual blending of each hue into the 
next all around the circle. As the 


musical scale has been made by select- 








July 22; 1918 


ing certain numbers of vibrations per 
second and making them the notes of 
the scales, so we can arbitrarily select 
from these many hues several definite 
points and use them as points of ref- 
ence. 


The six equidistant points noted 
above give us our red, orange, yellow, 
green, blue and violet. Many of us 
have been taught that red, yellow and 
blue were primary colors, and _ that 
orange, violet and green were secondary 
colors, and a number of dark shades 
were tertiary colors. Then came the ad- 
vocates of red, bluish violet and green 
as primaries, and to-day there is much 
confusion on this point. At least fifteen 
years ago the writer, in an obscure dye 
trade journal, suggested that all the 
pure hues, untinted by white and un- 
shaded by black, were primaries of 
equal value, yet any one could be 
matched by a combination of equal 
quantities of colors from both sides of 
it, providing they were arranged as 
cited above. 

The next step in the classification is 
to place white at the center of the 
circle. This white must be of the high- 
est possible purity and contain quali- 
ties that will almost be a strain on the 
imagination. Now, from the circum- 
ference of the circle carry each color 
toward the center, diluting it with white 
in proportion to the distance so that 
from the pure white center ‘here will 
be an evenly graded increase until the 
pure undiluted hue is reached at the 
circumference. We may now consider 
the colors consisting of only white and 
hue our secondary colors. Both our 
primary and secondary colors are 
destined to exist only in the imagina- 
tion and cannot be represented by any 
artificial means. All the colors of art 
and nature are our tertiary colors, as 
they contain the third element or black 
in a greater or less degree. 


If we now take the circle and dimin- 
ish its size by one-thousandth, and 
imagine one-thousandth part of black 
to shade the whole uniformly, and place 
this circle on the first one, then con- 
tinue to form a pile of circles with each 
differing from the one beneath it by 
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one-thousandth less diameter and one- 
thousandth more of black over the ori- 
ginal colors, when we reach the thou- 
sandth circle we will have only a pure 
black point. From the black point to 
the white center of the first circle we 
will have a line devoid of any hue what- 
ever, consisting of neutral greys with- 


out tint. The whole will form a cone 
having a height equal to half its 


diameter and will contain all possible 
colors arranged in their true relation 
to each other. It must be thoroughly 
understood that such an arrangement is 
purely arbitrary and really a conven- 
tionalization of the spectrum. 

The relation of the hues in the spec- 
trum to each other is somewhat dis- 
torted, more so in a prism spectrum 
than in one made by a diffraction grat- 
ing. This is best seen by plotting a 
curve of the wave lengths against the 
positions of the lines in the visible 
spectrum. The curve of the prism spec- 
trum is noticeably distorted, the grating 
spectrum is more regular, but in this 
imaginary system we make it a straight 
line and supply the missing hues. 

Everyone has also noted that the hues 
act on photographic plates in a manner 
that does not correspond to their visual 
appearance. Dark violets produce white 
on the print and bright reds become 
dark. The effect on the eye is also of 
a peculiar nature, as some colors of 
the spectrum seem brighter or more 
luminous than others. We readily ad- 
mit that yellow is more luminous than 
violet, but this is entirely due to a pecu- 
liar sensitivity of the eye which com- 
pares with the peculiar action on the 
photographic plate, and there are other 
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substances which are still differently 
affected by the rays. We then must be 
prepared to separate from the true col- 
ors or hues all ideas concerning special 
effects they produce and be ready to 
consider all the pure hues, which we 
have designated as primaries, as of 
equal value when used as factors in 
producing combinations, 


INTERESTING RELATIONS 


If we now take this conventional 
color cone and study its properties we 
will see some very interesting relations 
between various colors and many of the 
so-called color paradoxes will find an 
explanation. All possible combinations 
of any two colors lie on a line con- 
necting those colors, and a resultant of 
a mixture lies nearer one or the other 
according to the percentage in the mix- 
ture. A mixture of three colors limits 
the results to the area of the enclosed 
triangle. While we cannot calculate the 
percentage of colors entering into a 
combination, we can mentally figure the 
results using the scheme as a map to 
guide our efforts in matching shades. 

Perhaps a brief summary would be 
a help at this time. All practical colors 
are neutral grays of lighter or darker 
shade dominated with more or less of 
a single hue. <A well-known illustra- 
tion of this fact is seen when we color 
a black and white photograph with 
brilliant aniline stains, without any at- 
tempt at shading, and obtain very life- 
like color effects. 


COLOR MIXING 


Color mixing needs some explanation 
before we proceed. Let us take three 
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colored glasses or color filters—red, 
yellow and blue, so chosen that each 
passes a portion of the spectrum and 
excludes the rest. Place the three to- 
gether and no light whatever will pass 
through, for each has stopped some of 
the rays. Now if they are separated 
and a strong white light passed through 
each and the three-colored beams 
allowed to fall on the same spot on a 
screen the result will not be black as 
before, but white. Each has passed 
some of the rays and together they have 
made up the full spectrum, 


Another illustration of the same 
phenomenon is seen if we dye a white 
silk fabric with a combination of three 
dyes—a red, a yellow and a blue, so we 
obtain a deep neutral tone or even a 
black. Then the same amount of each 
dye that was used in the mixture is 
dyed separately on three other pieces 
of silk and the samples pasted on a top 
or used as portions of a circle. On 
revolving the top or circle the colors 
mix and the result is very near a white. 
That it is not a pure white is due to 
the fact that all dyes contain a trifle 
of the black element which interferes 
with all pure color effects. 


There is then quite a material dif- 
ference whether in a mixture of colors 
the conditions are such that each new 
material used subtracts from the total 
rays or whether it adds rays to the 
total. Colored materials are trans- 
parent, opaque or translucent, some- 
times the light passes through entirely, 
sometimes it is reflected entirely, and in 
other cases is a combination of both 
conditions. Textile materials are of the 
latter class, silk and mohair being more 
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transparent than cotton and linen. All 
have noticed the deeper color of wet 
kalsomine or wet cotton or silk as com- 
pared with the same when dry. The 
wetness has increased the transparency 
and also diminished the points of dif- 
fraction, and this allows a reflection of 
the color from below the surface with- 
out having it obscured by light re- 
flected from the many fine points that 
exist on the dry material. 

A very much broken surface like 
ground glass, the foam of ink, tussah 
silk and split silk fibers diffracts so 
much white light that the color is lost. 
On the other hand, the pile of velvet 
and other cut fabrics shows more color 
than the yarn of which it is composed. 
Oils and finishes are used to brighten 
the colors of textiles by destroying the 
diffraction points and increasing trans- 
parency. When the oil is washed out 
or becomes saturated with dust, the 
color seems to have faded. Silk is the 
most desirable textile fiber for decora- 
tive purposes on account of its trans- 
parency, luster and ability to show to 
the best advantage the colors applied 
to it. 

There are other factors accompany- 
ing color which are, however, distinct 
phenomena. The first is metallic luster, 
a property of matter due to an arrange- 
ment of the reflecting surfaces and not 
confined solely to metals, but often 
present on fish scales, insects, feathers 
and aniline dyes. Closely allied to it 
is pearly luster and iridescence, follow- 
ed by dichroism and __ fluorescence. 
Pearly luster and iridescence are mere- 
ly different effects which, instead of re- 
flecting white like the irregular surface 
of ground glass, are more parallel in the 
division of the surface and form in- 
numerable tiny spectra in which we 
often see but a few rays at a time, 
causing one color or another to be most 
conspicuous. 
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Dichroism and fluorescence are very 
closely related. Dichroism is a prop- 
erty noticed in minerals and dye solu- 
tions causing them to appear different 
colors in different directions. Fluores- 
cence requires a colloidal solution and 
is a combination of dichroism and 
iridescence. 

Now, all these accompaniments of 
color are side issues and should not be 
allowed to confuse us any more than 
the simpler conditions of dull and 
glossy, transparent and opaque, yarn, 
cloth or velvet. We must be able to 
think of the color in question as being 
only a product of three factors—white, 
blak and dominant hue or primary. 
The other effects have to do entirely 
with the materials and are generally 
constants. 


RULES OF HARMONY 


The subject of color harmony is sel- 
dom figured out by rule, but as it is 
not altogether a matter of sentiment 
there are a few rules that have no 
regard for individual preference of one 
color to another. The first rule of har- 
mony is that for two colors to be in 
greatest harmony they should contain 
the same amount of white and black 
and be dominated by complementary 
hues, i. e., they should be on the same 
plane, equidistant from the center and 
opposite each other. Three or more 
colors will harmonize if they are sym- 
metrically placed about the center on 
the same plane. 


In general, colors whose positions in 
the color come from simple symmetri- 
cal geometric figures will make a har- 
monious combination. Colors on dif- 
ferent planes will be in harmony if a 
line connecting them passes through the 
central line or axis of the cone. In a 
design or composition with a number 
of varied colors the general effect will 
be most pleasing if the total of the 
colors mixed together would produce 
gray. When one hue predominates it 
will only be effective when the defi- 
ciency is supplied by surrounding ob- 
jects. 

The reason for this is a physiological 
one. The retina of the eye soon tires 
of a single hue, but the effect of a neu- 
tral tone is restful. As we are not per- 
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fectly still at any time, the different 
nerve endings in the retina get an as- 
sortment of rays that does not tire 
them and we consider the effect pleas- 
ing. Our physical body has always a 
great influence on the mental processes 
and when we speak of harmony of any 
kind we may be sure it means that 
which is easily. assimilated without any 
irritation or strain on our sensory 
nerves. 


STANDARDIZATION NEEDED 


There is to-day a great need for a 
standardization of color. The colors 
of art and industry are not the colors 
of pure science, for those we use in the 
day’s work are variable according to 
the light they receive as well as to other 
conditions. We know that if a color 
varies in its dominant hue it cannot be 
considered as the same color, but how 
much variation is allowable in its black 
and white content before it loses its 
identity? A brown in the bright sun 
may be of exactly the same color as 
a reddish orange in a darkened room 
because they have the same dominant 
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hue and differ only in black and white 
content. While the conditions in this 
example are extreme, the same thing in 
a lesser degree would occur with each 
separate observer of a color, and it is 
not hard to predict that many difficul- 
ties will be encountered in measuring 
and numbering the ordinary colors. 


Research is being carried out along 
the line of measuring colors of dye 
solutions and pigments both at the 
Bureau of Standards and the Nela Re- 
search Laboratories, as well as the in- 
dependent work of F. E. Ives, so there 
is hope that the near future will give 
us an instrument that will be capable 
of measuring what here has been called 
the white, black and hue of both solu- 
tions and solid objects. There are sev- 
eral instruments in existence, each 
covering some part of the needs, and it 
will be a great advantage to colorists 
in every field when the existing data 
are collected and a colorimeter con- 
structed which is adapted to the needs 
of the industrial world. 

Textile World Journal 


CONCERNING AUTO TOPS 

AMERICAN DyESTUFF REPORTER, 
New York City, N. Y. 

Gentlemen :—We are having consid- 
erable trouble in obtaining required re- 
sults in the manufacture of Lining 
Dyes, suitable for staining linings on 
auto tops. 


We are using, at this time, liquid oil 
black, soluble in naphtha, and we note 
where the fabric is of good quality the 
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results obtained are satisfactory, but 
on a surface made out of cotton it js 
very hard to stain the surface. 


Would appreciate your comments, and 
if there is any advice you can give us to 
work out this difficulty, we will highly 
apreciate it. 

Awaiting your advices, we are 
Yours very truly, 
—— — — Co, 
St. Louis, Mo. . 
Answer: 


The difficulty of staining cotton fibres 
black in the presence of wool, silk and 
leather by the use of oil soluble dyes 
has been one of the limiting features of 
these products. Two methods have 
been developed to overcome the diffi- 
culty. The first, used principally in con- 
nection with the re-dyeing of kid gloves 
is to dissolve the oil black in half the 
usual quantity of Solvent Naphtha. 
(This naphtha is from coal tar and is 
not deodorized gasoline.) Then there is 
prepared another solution of the same 
weight of soap as the dyestuff used, and 
the same amount of denatured alcohol 
as you have of naphtha. These two so- 
lutions are mixed together just before 
using and give results superior to the 
simple oil black solution. 

Another method is to use a basic 
black mixture dissolved in alcohol with 
a small quantity of Shellac, not enough 
to give a glossy or hard material, but 
just enough to prevent the dye from 
bronzing. Those may be used alone or 
mixed with an oil black solution. 


Still another method which requires 
more work would consist in going over 
the material first with a solution com- 
posed of Direct Cotton Black, soap and 
water. This would color the cotton, 
and, after drying, the regular oil black 
could be used. 


Number 2 of “The M. O. H. Bulle- 
tin,” issued monthly by the Marden, 
Orth & Hastings Corporation, has 
reached this office. Among other items 
of interest are included articles on 
“Trade Conditions on the Coast,” “Our 
Louisville Oil Refineries’ and “New 
Uses for Our Treated Fish Oils.” 
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H. A. METZ & CO., Inc 


122 HUDSON STREET NEW YORK 


“United Chemical Products. Eine ! 
YORK AND COLGATE STREETS, JERSEY CITY, N. J 


CHROME AND SULPHUR COLORS 
ACID COLORS SUMAC EXTRACT 
: BASIC COLORS LOGWOOD.-HEMATINE 
DIRECT COLORS GAMBIER-FUSTIC i 
| CHROMONAL FAST KHAKI CHROMONAL FAST GREEN | 
z ast to Light, Fulling and Milling i 
Soluble Oils, Textile Soaps, Gums, etc., for Weighting, i 
Softening, Finishing and Waterproofing all Fabrics 
WRITE FOR SAMPLES AND QUOTATIONS 
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Bring Us Your Dyestuff 
Problems 


The application of dyestuffs to textiles is as im- 
portant as their production. The technique of this 
branch of the color industry has for years commanded 
the best talent among those dyestuff distributors who 
have catered to the highest class of trade. 


An intimate knowledge of the possibilities of every 
dyestuff is often necessary to meet the particular re- 
quirements of the consumer. Dyeing isa chemical, not 
a mechanical process, and the variation of local condi- 
tions, due to differences in quality of water, steam and 
chemicals, makes the dyehouse problem an individual 
one. 


Such problems are welcomed by the technical de- 
partment of this company, which is manned by chem- 
ists who have been picked because of their knowledge, 
practical experience and demonstrated ability. We 
have long maintained well-equipped laboratories at our 
different offices for this purpose, and invite inquiries 
and extend, without any obligation on the part of our 
customers, our services to alf who stand in need of them. 


National Aniline & Chemical Company 


INCORPORATED 


21 Burling Slip, New York 
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